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Introduction
Dichelobacter nodosus is the causative agent of severe
footrot, a contagious debilitating disease which affects rumi-
nants particularly sheep and goats. The disease is character-
ised by separation of the hom of the hoof from the underly-
ing soft tissues resulting in lameness, loss of body condition
and reduced wool production (Rood et al. 1996). The first
case of footrot in Malaysia was detected in early 1994 at In-
stitut Haiwan Kluang farm and the disease is now known to
be present in several other farms. Information on the etio-
logical agent of the disease is important to understand the
situation in Malaysia enabling of suitable measures to control
and if possible to eradicate footrot. This study involved iso-
lation, identification and characterisation of D. nodosus iso-
lates.
Materials and Methods
D. nodosus isolates were obtained from sheep suffering from
footrot from three farms in Johor, Kedah and Terengganu.
Lesion materials were inoculated onto 4% hoof agar (HA)
plates (Egerton and Roberts, 1971) and incubated anaerobi-
cally at 37°C for 3-4 days. Suspected colonies were purified
on 4% HA. Serogrouping was done by slide agglutination
test as described by Claxton et al. (1983) and the serotype
was determined by the microtitre plate agglutination test.
Confirmation of field isolates was done by PCR using spe-
cific primers. The elastase and gelatin gel test were applied
to isolates in order to determine the virulence. Isolates in-
oculated on elastin agar were observed for their elastase ac-
tivity on 4, 7, 11, 17,21 and 24 days post-incubation (p.i.).
Isolates were recorded positive on a particular day p.i. if a
zone of elastin clearance was observed around the inoculum.
Proteases were recorded as either thermostable or thermola-
bile depending on whether a zone of gelatin clearance was
observed after 16 minutes of prior incubation of a broth
culture at 68°C. The pulsed field electrophoresis (PFGE)
technique (Chu et al. 1986) was used for genomic typing of
D. nodosus isolates.
Results and Discussion
D. nodosus was isolated from 12 of 30 infected sheep with
footrot lesion score 2 from three separate farms. They were
designated Mal 1 to Mal 12. Diagnosis was done by Gram-
staining while laboratory confirmation was accomplished by
PCR technique. All 12 isolates reacted positively in the PCR
method by producing a single product of 783 base pair. All
isolates, although obtained from different locations, were
found to be of serogroup B (10 isolates were B2 serotype, 2
isolates were Bl serotype). The occurrence of a single sero-
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group in Malaysia out of nine serogroups currently recog-
nised for D. nodosus, is rather unique. In other countries such
as Australia, New Zealand and Britain, at least three sero-
groups were present in their flocks (Claxton et al. 1983). Re-
s~lt~ of serotyping later showed that the isolates were quite
dlst~nct from the fo~r B group prototype strains. Although
the Isolates were designated to a certain serotype within the
serogroup, they exhibited low agglutinating titres for the
prototype antisera. These results indicated that the isolates
pos~essed only a f~w shared antigens with the prototype
strains, thus possessmg less agglutinating epitopes with pro-
totypes antisera. The assessment of the virulence of each
isolate was done by two standard conventional methods,'
namely the elastase and gelatin-gel tests. Both tests showed
a high level of agreement and repeatability. Therefore either
of the tests is suitable for use in determining the virulence of
isolates. Generally the isolates exhibited a variation in the
laboratory characteristics although they had been isolated
from lesions with a similar score. Mal 1, Mal 8 and Mal 12
isolates which appeared to have the ability to cause virulent
footrot w!t~ their positive elastase and thermostable protease
ch~actens.tlcs, c~used only a mild form of the disease pro-
ducmg lesions With score 2. This manifestation is probably
due to the constant topical treatment regimen adhered to by
the farm management and the result of the vaccination pro-
gramme causing the bacteria not to fully express its viru-
lence. PFGE analysis was used to compare chromosomal
DNA restriction patterns in order to differentiate between
isolates. It was f?und that D. nodosus isolates could readily
be analysed by this technique. Significant patterns were gen-
erated by three GC-rich enzymes (ApaI, SfiI and SmaI). A
considerable genetic diversity was found among the D. nodo-
sus isolates (eight genome types form 12 isolates). It is of
interest that although opportunities for cross infection be-
twee.n flocks were high, no particular genome type was pre-
dorrunant among the flocks studied.
Conclusions
D. nodosus isolates in Malaysia which belong to a single se-
rogroup. (serogroup B), are variable in their capability to
cause different degrees of footrot. The isolates also demon-
strated multiple genotypes even though they were obtained
from the same flock. It is highly probable that the isolates
were from diverse so~rces: The source of this heterogeneity
could not be defined III this study, although it is most likely
the. res~lt o~ b?th multiple environmental exposure and ge-
netic drift within the population.
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